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in the cumulo-nimbus cloud, must, thereby, acquire positive or negative charges, according as the earth beneath is negative or positive, rebound (assumed by the theory), and be carried by the ascending air to higher levels. In this manner, analogous to the action of an influence machine, the original field is supposed to be gradually increased to lightning values. However, the assumption that the large and small drops come into electrical contact with each other, without flowing together, has not been justified — rather the contrary — by experiment. Hence, the influence theory of the origin of lightning appears to be unproved. The rupture theory, on the other hand, is supported by careful experiments and numerous observations. . The first, and most extensive, series of these observations was made by Simpson1 at Simla, India, at an elevation of about 7000 feet above sea level, and covered all of the monsoon seasons, roughly, Apr. 15 to Sept. 15, of 1908 and 1909. He also made observations of the electrical conditions of the snow, at Simla, during the winter of 1908-1909.
A tipping bucket rain ecage gave an automatic, continuous r^norH of the rate and time of rainf eter marked the sign and po 2-minute   interval.    A   second
potential gradients near the eartn, ana a uunerer, 01 me type Lnen usea in radio! elegniphy, registered the occurrence of each lightning discharge.
All obvious sources of error were examined and carefully guarded against. Hence, it would seem that the conclusions drawn from the thousands of observations, given in the memoir, are fully justified; and especially so since several independent series of similar observations made at different times, by different people, and at places widely sepa-i-iited, have confirmed them in every case. Simpson's records show
1.   The electricity brought down by the rain was sometimes positive and sometimes negative.
2.  The total quantity of positive electricity brought down by the rain was 3.2 times greater than the total quantity of negative electricity.
:*. The period during which positively charged rain fell was 2.5 times longer than the period (luring which negatively charged rain fell.
•1. Treating charged rain as equivalent to a vertical current of electricity, the current densities were, generally, smaller than 4 X 10~15 amperes per square centimeter; but, on a few occasions, greater current densities, both positive and negative, were recorded.
5. Negative currents occurred less frequently than positive currents, and the greater the current density the greater the preponderance of the positive currents.
1  Lor,, cit.
2 Phyxik. %., Leipzig, 7 ; 98, 1906.

